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57 ABSTRACT 
The invention provides a method of working with a 
travelling head press to cut rows of identical work 
pieces across wide sheet material. The combination of 
the press and the means feeding the sheet material 
through it is so arranged that rows of workpieces can be 
cut on the bias along transverse lines at an angle other 
than a rightangle to the direction offeed of the material, 
for best utilization of the material, and this bias angle 
can be changed to suit different workpiece shapes and 
different cutting tools without reorientation of the press 
base. In one embodiment a press is used which is con 
structed to swivel on its base; and in another embodi 
ment the sheet material is fed forward by the feeding 
means by equal incremental amounts between succes 
sive cutting strokes during the cutting of a row of work 
pieces. 

10 Claims, 3 Drawing Sheets 
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4,799,411 1. 

RELATING TO THE REPETITIVE CUTTING OF 
WORKPIECE BLANKS 

This is a continuation of application Ser. No. 774,356, 
filed Sept. 10, 1985, and now abandoned. 
This invention relates to the repetitive cutting of 

large numbers of identical workpiece blanks or shapes 
from wide sheet or roll materials by means of travelling 
head presses. Such presses have a press bed that is wide 
in the direction transverse to the direction offeed of the 
stock material to be cut through the press, to accommo 
date the wide material, and a press head carrying a 
cutting knife profiled to cut blanks of the desired shape 
travels to and fro stepwise along an overhead beam of 
the press in a direction transverse to the direction of 
feed, with a vertical cutting stroke being performed at 
each position of dwell of the press head, the object 
being to cut as many of the workpiece shapes from a 
lateral strip of the stock material as can be fitted into its 
width so that there is as little waste material as possible. 

Conventionally, the press is disposed so that the di 
rection of stepwise travel of the press head is at rightan 
gles to the direction of feed of the stock material 
through the press. However, depending on the particu 
lar shape of the workpiece blanks or components to be 
cut, cutting a succession of them along a strip of the 
stock material at rightangles to the direction of its 
length may not necessarily result in the most economi 
cal use of the stock material. Cutting "on the bias', that 
is to say with the press head travelling across the stock 
material along a path that is at some angle other than a 
rightangle to the direction of length of the stock, can 
often result in less waste, and it is known to operate 
with the press standing obliquely so that a predeter 
mined slant angle is obtained between the stock feed 
direction and the direction of press head travel. 
The problem of cutting "on the bias' to minimise 

waste is that the best slant angle at which to set the press 
is different for different workpiece shapes and cannot 
usually be determined from an inspection of the shape, 
and furthermore once a press has been installed to work 
at one slant angle it is a major operation, involving 
heavy lifting gear and re-installation, to change the slant 
angle. It is therefore an object of the invention to tackle 
this problem. 
According to the present invention, the method of 

working comprises the steps of: 
(i) providing a combination of a travelling head press 

and sheet material feeding means that is arranged for the 
cutting of rows of workpiece shapes from the sheet 
material at a variable bias angle and which is adjustable 
to change the bias angle without reorientation of the 
press base, 

(ii) selecting and fitting to the press, a particular cut 
ting tool for the stepwise cutting of a succession of 
desired workpiece shapes in a row across the width of 
the material, 

(iii) computing the best bias angle for the particular 
workpiece shapes to be cut by the cutting tool selected, 
and 

(iv) adjusting the press and sheet feeding means com 
bination to set it for working at that bias angle. 
In one embodiment, the method comprises the steps 

of: 
(i) providing a travelling head press that can swivel 

on its base in the horizontal plane relatively to the sheet 
material feeding means, 
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2 
(ii) selecting and fitting to the press a particular cut 

ting tool for the stepwise cutting of desired workpiece 
shapes in a row across the width of the material, 

(iii) computing the best slant angle for the particular 
workpiece shapes to be cut by the cutting tool selected, 
and AP 

(iv) swivelling the press to set it at that slant angle 
relatively to the feeding means. 

In another embodiment, the press performs succes 
sive cutting strokes at a succession of positions across 
the width of the sheet material that lie along a line at 
rightangles to the direction offeed of the sheet material 
by the feeding means, in order to cut a row of work 
piece shapes across the sheet material, and the sheet 
material feeding means is automatically stepped for 
ward in the feed direction between successive cutting 
strokes by equal incremental amounts such as to pro 
duce a row of workpiece shapes at the computed bias 
angle. 
Arrangements for performing the invention will now 

be described by way of example with reference to the 
accompanying diagrammatic drawings, in which: 
FIGS. 1 and 2 are diagrams illustrating the cutting of 

rows of identical workpiece shapes on the bias, 
FIGS. 3 and 4 are, respectively, a diagrammatic side 

elevation and a diagrammatic plan of a travelling head 
press and sheet material feeding means, 
FIG. 5 is a diagrammatic plan showing the press 

swivelled to cut on the bias, and 
FIG. 6 is a further diagram of rows of workpiece 

shapes illustrating another method of working. 
FIGS. 1 and 2 show computer plans for cutting the 

same shoe component shape 10 at two different slant 
angles from two different widths of stock material 13. In 
each case, the arrow 11 indicates the direction of travel 
of the stock and the arrows 12 the direction of slant 
travel of the press head. The angle d is the variable slant angle. 

In FIG. 1, the width of the stock material 13 is 1.25 
meters and the workpiece shapes 10 are cut in fifteen 
rows across the width. The predicted utilisation of the 
stock material is 78%. In FIG. 2, the stock material 
width is 1.43 meters and the workpiece shapes are in 
eighteen rows across the width; the angle d, between 
the direction of press head travel and the direction of 
stock feed is less than in FIG. 1. In this case the pre 
dicted utilisation of the stock is 80.15%. Both cases give 
a higher stock utilisation than the case in which the 
press head travel is at right angles to the direction of 
stock feed. 
A typical improvement in stock utilisation, by chang 

ing the direction of press head travel, from being at 
rightangles to the stock feed direction to the optimum 
slant angle, would be 4.25%. In high volume produc 
tion, this represents a very considerable annual saving. 

FIGS. 3, 4 and 5 are a diagrammatic elevation and 
two diagrammatic plans of a swivelling automatic trav 
elling head press. The stock material transport 14 moves 
the feedstock 15 through the press 16 in the direction of 
the arrow 17. The press head 18 travels to and fro in a 
direction transverse to the direction of feed 17, along 
the press top beam. 19. The press bed 20 is mounted to 
swivel in the horizontal plane on a base plate 21, carry 
ing the top beam and the press head with it. 
FIG. 4 shows the press set in the conventional man 

ner with the direction of press head travel at right 
angles to the direction of stock feed. FIG. 5 shows the 
press swivelled to a slant setting according to the pre 
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dicted optimum angle determined by computer for the 
particular work to be performed by the particular cut 
ting tool fitted. When the work changes the press can be 
rapidly swivelled to a new angle according to a fresh 
computer calculation for the new work. 
The press will ordinarily have its own automatic 

control computer and the invention encompasses both 
using the computer of the press to determine the best 
slant angle for the work to be performed, possibly with 
setting of the angle by automatic swivelling of the press 
under computer control, and also calculation of the 
angle by a separate computer having no part in the 
operational control of the press. 
The feed material from which the workpiece shapes 

are cut may be in any of the usual material forms used in 
such work, that is to say stock from a roll, or wide sheet 
material, or a lay-up of a number of superposed sheets. 
FIG. 6 illustrates another method of achieving the 

desired result without swivelling the press. The diagram 
of FIG. 6 shows successive rows 22 of workpieces 10, in 
this case shoe components as before, cut "on the bias' 
from a sheet of stock material 12 travelling in the direc 
tion of arrow 11. The angle d is the angle between the 
obliquely transverse direction of the rows 22 and a 
transverse line at rightangles to the direction of length 
and offeed of the material 13, and as before is calculated 
by computer, for the particular workpiece shape and 
cutting tool fitted, as being that angle at which optimum 
usage of the stock material will be achieved with least 
Waste. 
The travelling head press is installed in the usual way 

so that the press head and the cutting tool it carries 
traverse to and fro across the sheet material 13 in the 
direction at rightangles to the direction of material feed 
11. As is usual, the press head traverses stepwise and a 
vertical cutting stoke is performed during each dwell 
period between succesive steps of movement. To cut on 
the bias, the feeding means for the sheet material 13, 
which may be a travelling belt, moving table or the like, 
is so controlled that it also feeds stepwise during the 
traverse of press head and cutting tool. That is to say, 
there is a dwell in the travel while the press head per 
forms a vertical cutting strike but between one cutting 
stroke and the next the material 13 is inched forward by 
the amount necessary to create the angle db. 
Although a single workpiece shape 10, may be cut at 

each cutting stroke of the press head and cutting tool, in 
the example illustrated the cutting knife is a double 
impression tool that cuts two shapes at a time, as indi 
cated at 23. Therefore, the press head will travel during 
each step of its traverse a distance equal to twice the 
pitch distance of the workpiece shapes 10 in the direc 
tion at rightangles to the feed direction of the material 
13, as indicated at X. The cutting knife is designed so 
that the two workpiece shapes cut in the same cutting 
stroke of the press head are staggered in the feed direc 
tion 11 by the amount necessary to achieve the angle db. 
The feed material 13 is itself fed forward in the direction 
11 between successive cutting strokes of the press head 
by the amount Y, X and Y forming two sides of a righ 
tangle triangle having db as the angle of interest. 
The desired bias angle is therefore obtained by appro 

priate selection of the incremental distance by which 
the material 13 is fed at each step in relation to the 
incremental distance by which the press head is tra 
versed between successive cutting strikes, and when 
ever there is a change of cutting tool the angle d can be 
changed as desired by changing this relationship. Dur 
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4. 
ing travel of the press head in the reverse direction 
across the machine, the same procedure can be followed 
and another row cut; or the press head can make a full 
non-cutting return traverse right across the machine, 
the material 13 being meanwhile fed forward by a dis 
tance equal to the full pitch distance between the rows 
22 of workpiece shapes in the direction of feed 11. 

I claim: 
1. A method of repetitive cutting of large numbers of 

identical workpiece shapes from wide sheet or roll ma 
terial by means of a travelling head press, the method 
comprising the steps of: 

(i) providing a combination of a travelling head press 
and sheet material feeding means that is arranged 
for the cutting of rows of workpiece shapes from 
the sheet material at a variable bias angle and 
which is adjustable to change the bias angle with 
out reorientation of the press base, 

(ii) selecting and fitting to the press, a particular cut 
ting tool for the stepwise cutting of a succession of 
desired workpiece shapes in a row across the entire 
width of the material, 

(iii) computing the best bias angle for the particular 
workpiece shapes to be cut by the cutting tool 
selected, 

(iv) adjusting the relative movements of the press and 
sheet feeding means such that the tool is moved 
along a fixed straight line at said bias angle relative 
to the sheet, and 

(v) cutting an entire row of workpiece shapes along 
said fixed straight line at said bias angle relative to 
said sheet material. 

2, The method according to claim 1 further compris 
ing the steps of advancing the workpice a predeter 
mined distance between each cutting stroke of the cut 
ting tool. 

3. A method according to claim 1, wherein the press 
performs successive cutting strokes at a succession of 
positions across the width of the sheet material that lie 
along a line at rightangles to the direction of feed of the 
sheet material by the feeding means, in order to cut a 
row of workpice shapes across the sheet material, and 
the sheet material feeding means is automatically 
stepped forward in the feed direction between succes 
sive cutting strokes by equal incremental amounts such 
as to produce a row of workpiece shapes at the com 
puted bias angle. 

4. A method of repetitive cutting of large numbers of 
identical workpiece shapes from wide sheet or roll ma 
terial by means of a travelling head press, the method 
comprising the steps of: 

(i) providing a travelling head press that can swivel 
on its base in the horizontal plane relatively to the 
sheet material feeding means, 

(ii) computing the best slant angle for the particular 
workpiece shapes to be cut by the cutting tool 
selected. 

(iii) swiveling the press relative to the base to set it at 
that slant angle relative to the feeding means, 

(iv) selecting and fitting to the press a particular cut 
ting tool at a fixed location relative to the selected 
slant, and 

(v) cutting a row of workpiece shapes across the 
entire width of the sheet material along the line of 
the slant angle. 

5. The method according to claim 4 further compris 
ing the steps of: 
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feeding the sheet or roll material in only one direction 
and holding the sheet material in a fixed position 
during the cutting operation. 

6. An apparatus for cutting rows of workpiece shapes 
from sheet material at a variable bias angle comprising: 

a travelling head press having a base and a head 
which is swivelable over a large range of angles, 
relative to the sheet material and to said base, 

means for feeding sheet material to said head, and 
means for selectively computing and adjusting the 

bias angle between the direction of feed of the 
material and the cutting strokes of said head. 

7. An apparatus according to claim 6 wherein said 
head is swivelable in the horizontal plane and said feed 
ing means has a fixed position in the horizontal plane 
during each cutting stroke of said head. 

8. A travelling head press comprising: 
feeding means for conveying sheet material along a 
given path, 

a base for said press, 
a press bed and a press top beam having a fixed posi 

tion relative to one another and rotatable over a 
large range of angles relative to the edge of said 
sheet material on said base to a predeterminable 
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6 
position relative to the path of travel of a work 
piece, 

a cutting tool that makes successive cuts transverse to 
said sheet material at a selected bias angle between 
the direction offeed of the material and the cutting 
strokes of said head, 

a press head movable along and rotatable over a large 
range of angles relative to said shape material to a 
predeterminable position relative to said press top 
beam for each cutting tool selected, and 

means for securing a cutting tool in said press head. 
9. The apparatus of claim 8 including control means 

for advancing the feeding means in the feed direction by 
equal incremental amounts between successive cutting 
strokes of the press head during the cutting of a row of 
workpieces thereby to produce a complete row of 
workpiece shapes at a computed bias angle across the 
entire width of the sheet material. 

10. The travelling head press according to claim 5 
wherein: 

said control means holds the sheet material in a fixed 
position during the cutting operation. 

k k k is k 


